TPD results of furfural form clean and hydrogen precovered Pt(111) Figure S1 . The desorption of furfural, (a) when dosed alone and (b) when co-dosed with hydrogen.
who found by TPR and electron energy loss spectroscopy that furan desorbs in two main desorption states at 140 K and 156 K resulting from two different modes of adsorption of furan on the surface. The lower temperature desorption peak (β) they assigned to furan molecules adsorbed with the ring in an upright or perpendicular geometry, leading to a weaker interaction with the surface, while the higher temperature desorption peak (α) corresponds to an adsorption geometry with the ring lying flat or parallel to the surface. The first is through a surface π−interaction which is comparable with the α-state seen for Cu single crystals and the second via a σ−interaction, where there is bonding through the oxygen to the metal surface (like the β-state above). 1, 3 In the present case the reactively formed furan due to the decarbonylation of furfural shown in Figure. 1a appears at 291 K, which is similar to the temperature of the α-state S4 desorption of furan, which as explained above is ascribed to the flat lying conformation of the molecule on the surface. 1, 4 The coincidence in temperature of reactively formed furan with this α-state desorption that is seen if the furan molecules is adsorbed independently strongly suggests that the furan formed by decarbonylation of furfural has formed below this temperature and so desorbs in the same way as the low coverages furan species.
Calculations
Surface carbon from decomposed furfural was calculated as follows:
Where: H 2 des -Area of hydrogen desorption peaks H 2 correction -Correction for QMS sensitivity and H 2 ionization cross-section H:C ratio -The ratio of hydrogen to carbon atoms in furfural
Reaction selectivity: Where:
S -Selectivity of a specific product (%)
A-Desorption peak area
